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TRANSLATION (BM-X62PCT) : 



Th e invention pertain, to a loo, system of the type cited 
ln the introductory clause of Clai. X. This system comprises an 
accesS authorisation device, which consists of a stationary part 
% in the vehicle and a mohile part carried hy the authorised 
' person.. X specific function in the Iock or in the vehicle is 
triggered upon the initiation and successful coition of a 
d ata exchange hetween the mohile part and the stationary part. 

It is Known that a capacitative sensor in- the handle can he 
us ed to initiate this data exchange 0. X,« XV 03S C . This 

responds when a human hand approaches the fieid. Then the 
previousiy mentioned data exchange hegins,- and, upon completion 
of this exchange, the function hy which the Xocx is switched to 
its release position is triggered. This Xpch system offers the 
advantage that the Xocx is switched to its release position even 
be£ ore the handle is actuated. This means that the door can he 
opened guichly. A push hutton, which must he actuated to switch 



the 10* back into its locking position, is mounted on the 
' outside of the handle. An additional manual operation is thus 
required, which is burdensome. The vehicle owner must learn how 
to perform this additional operation. The switching of the lock 
in the one direction via the capacitative sensor and in the 
other direction via the pus button requires the use of two 
different systems, which must be coordinated with each other, 
in addition, each of the two systems requires its own system- 
specific components. This occupies space in the area of the 
handle, space which is already in short supply. 

It is already known (DE 100 51 055 All that two electrodes 
for two capacitative sensors can be installed in the handle with 
shielding between them. The two electrodes generate two 
spatially separate electric fields. The one electrode generates 
an inner field in the intermediate space between the handle and 
the vehicle. When a human hand arrives in the area of this 
inner field/the lock is switched to its release position. The 
other electrode generates an outer field between the handle and 
the area surrounding the vehicle. When the authorized person, 
i.e., the person who is carrying the mobile part belonging to 
the vehicle, arrives within a defined minimum distance from the 



handle, the lock is switched to its locking position. In one 
case, the two electrodes are mounted on the same side of a 
common circuit board, offset from each other in the vertical 
direction. This means that a large amount of space is required 
to install the electrodes in the handle. In another case, the 
two electrodes are realized on a multilayer circuit board. The 
production of such multilayer circuit boards, however, is 
expensive and time-consuming. 

The invention is based on the task of developing a reliable 
lock system of the type cited in the introductory clause of 
Claim 1, which is compact and which can be produced easily and 
inexpensively. This is achieved according to the invention by 
the features indicated in Claim 1, to which the following 
special meaning attaches. 

The hinges make it possible to produce the individual 
circuit board parts easily, because they are in the flat, 
spread-out position during the production process. In this 
phase, the circuit board parts extend over a large area, as a 
result of which the two electrodes and the shielding can be 
produced without interference from each other. These 
components can therefore be manufactured inexpensively and 



conveniently. For use in the handle, however, the circuit board 
parts are folded over onto each other and thus made into a 
compact, collapsed unit. A folded-up, three-layer product with 
a small base surface is obtained. The space-saving, compact 
folded product thus obtained can be easily installed. in the 
limited space available in the interior of the handle. The 
design also allows fast and easy installation. 

It is especially advantageous according to Claim 4 for the 
circuit board parts of the folded product to be designed as a 
one-piece unit in the form of three adjacent sections of a 
single' overall board. These three sections are separated from 
each other by film hinges. Then at least one conductive trace, 
as recommended in Claim 5, can cross the area of the film hinge 
and thus connect two or all three of the adjacent sections of 
the folded product electrically together. 

Additional measures and advantages of the invention can be 
derived from the subclaims, from the following description, and 
from the drawings. The drawings show an exemplary embodiment of 
the invention: 

-- Figure 1. shows a schematic plan view of a vehicle, into 
which an inventive lock system has been integrated; 



.. Figu re 2 shows ane^loaea, 

preass e^e d structural "it. also shown in perspective, rs 
installed in it; 

c;rale a cross section 
Figure 3 shows, on a magnified scale, 

sectional line XXI-IH inaicatea in that ^gure, — 
comp onents .i. in «- cross-sectional — ~ 

„ Figure 4 shows the structural unit, which is still 
outsi ae the hanale in figure 2 , - a previous -age of 
nation, na m ei y , a plan view o £ a preliminary P-nct, where 
thre e circuit hoara parts connects to eaoh other in a hinge- 
1UM — are in their flat, spreaa-out state,- 

„ Fi g»re 5 shows a fabrication stage following that of 
Figure4 , namely, a plan view of the finishea pro.net, which is 
obtai nea hV foiamg the preliminary prouuct of «*« « ^ * 
corap actnnit in which the circuit hoara parts are foiaea onto 

each other; 

„. Flgure 6 sh ows, on a magnifiea scale, a cross section 
trough the structural unit along the cross -sectional line VX-VX 
of Figure 5 ; 



Figure , s«, on a unified scale, a plan view of the 
edge area of the unfolded structural unit indicated « « in 
Figure 4; 

.. Figure 8 shows a longitudinal cross section through the 
penary product of -ng the cross-sectional line 

VHI-VIII in that figure; and 

_. Fi gure 9, also on a unified scale, shows a partial 
oro ss section through the finished structural unit of 5 
al ong the cross-sectional line XX-IX in that figure. 

The loc, system according to the invention not only saves a 
great deal of space hut also .a.es it possible for the 

especially guic, and convenient .anner while also reliahly 
eventing unauthorized third parties fro* doing the sa m e. In 
th e exemplary e«*odi m ent shown, access to the vehicle rs 

„ n 19 through a hatch 13, and 
possible through two doors 11, 12, tnro g 

thr ough a hood 14. HI -e - ,e parts 11-14. are he!d in 
their locked positions on the body by the same or different 
locks 15. The iocs can be switched jointly between their 

nrf t-heir release positions by means of a 
locking positions and their reieas 

■t- it- is sufficient to explain this in 
known central control unit. It is sufti 



to one of the doors 11. 

As Figure 2 shows, the handle can have a two-part design, 
consisting, for example, of a base shell 21 and a cover shell 
22 , between which a space 23 is present to hold a separate 
metrical component 30. In the present case, the handle 20 is 
designed as a so-called "pull" handle, which has a pivot 

acting via intermediate elements on the associated lock 15 in 
the door 11. The handle 20 is advisably located near a grip 
well 16 in the outer panel of the door 11, so that an 

„„ is created there between the handle 20 and 
intermediate space 17 is createa u 

the outer door panel of the vehicle 10. 

Figure 4 shows the preliminary fabrication stage 30' of the 
structural unit 30, in which the unit is in the flat initial 
sta te, whereas Figure 5 shows the finished state. This unit 
comprises a flexible leaf 35, functioning as the overall circuit 
board, on the flat side 36 of which, as can be see in Figures 7 
and 8, three conductive areas «, 42, 43 and three conductive 
traces 44, 45, 46 are located. Tvo linear film hinges 37, 38, 
which are parallel to each other, extend down the length of the 



lea£ 35; these hinges divide the overall circuit board into 
three strip-UKe sections 31, 32. 33. The hinges 3,, 33 maKe it 
possible for the individual sections 31. 32, 33 to be folded 
over- twice 19, 29 to form a three-layer folded product 40. as 

shown in Figure 6. 

Th e finished folded product 40 can he held together by snap 
connectors 27, 28. m the present case, the two cooperating 
halv es of these connectors consist of a flexible hoox 27, which 
£ orms a single unit with the overall circuit board, and a hole 
28 in the leaf 35. After the folding operations 19, 29, the 
hooK 27 passes through the hole 28 and automatically grips the 
outer edge area of the hole 28. Several of these snap 
oonnectors 27, 28 are distributed along the longitudinal edges 

of the sections 32, 33. 

A s can be seen from the flat preliminary product 30', there 
is also a fourth section 34. This section is designed as an 
extension of the third section 33 and is therefore outside the 
actual folded zone characterized by the nunfcer 39. This fourth 
section 34 is formed from the same leaf material 35 and also has 
conductive traces 47. The difference, however, is that various 
metrical components 48, which are part of a complex control 



system for the inventive lock, are rented on this extension and 
are connected to the conductive traces 47. The previously 
m entioned conductive traces 44, 45, 46, which lead to the 
various conductive areas 41, 42, 43, therefore proceed from the 
electrical components 48 mounted on the extended section 34. It 
IB worth mentioning that the conductive traces 44, 45 leading to 
Che neighboring sections 31, 32 continue without interruption 
across the area of the film hinges 37, 38 and therefore ensure 
contact between the conductive surfaces 42, 41 present there and 
the corresponding components 48 on the extension 34. As can be 
seen at 49, the three conductive areas 41, 42, 43 are each 
forced by intersecting conductive traces, which form a grid 49 
on each of the sections 31, 32, 33. The conductive traces can 
cover the entire surface and can have any desired geometry. 

Each of the conductive areas 41-43 has a different function 
co fulfill. After the finished unit 30 has been installed in 
the handle 20 and connected to the required components in the 
vehicle 10, these areas form the electrodes 51, 52 of two 
capacitative sensors 61, 62, each with its own manner of 
operation, as will be explained in greater detail on the basis 
of Figures 3 and 6 . The electrical cable 58 projecting from the 



unit 30 in Fibres 2 and 5 and the contact parts 59 are used for 
this purpose. The one electrode 51 produces a first electrical 
£ie la 50 according to Figure 3 extending toward the hody of the 
vehicle 10; this field is created in the previously mentioned 
intermediate space 17 between the handle 20 and the well 16. 
This field 50, as previously mentioned, will therefore be called 
in brief the "inner field-, and this electrode 51 will be 
called the "inner electrode" . This inner electrode 51 is 
shielded from the other electrode 52 by a third conductive 
surface 43, which is grounded, and which, in the folded state 40 
of Figure 6, is located between the other two electrodes. The 
third surface therefore functions as the shielding 53. 

When voltage is applied, the other electrode 52 generates a 
second electrical field 60, according to Figure 3, directed 
toward the outer environment of the vehicle. Because this field 
60, from the perspective of the handle 20, is directed outward, 
it will be called the "outer field", as previously mentioned. 
It is independent of the inner field 50. The electrode 62 used 
to generate this outer field 60 will therefore be called 
correspondingly the "outer electrode - . The way in which the 
inner and outer fields 50, 60 work can be explained best on the 



basis of the schematic diagram of Figure 1. 

• ' Th ere is in the vehicle 10 at least one control unit 55, 
whlch is fed by a power source such as the vehicle's battery 5,. 
The control unit 55 is connected via control lines 5, and. supply 
Unes 57 to the previously mentioned electrical cable 58 of the 
unit 30. The inventive loc, system also comprises an electronic 
access authorization system, which includes a stationary part, 
inst alled permanently in the vehicle. Some of the components of 
t he stationary part are integrated into the control unit 55. 
The rest of the stationary part consists of one or more 
transmitting and receiving units 63, which are installed at 
various suitable points in the vehicle. 

The mobile part 64, in the form of a -Che* card" as 
indicated schematically in Figure 1, is Carried by the 
authorized person. Transmitting and receiving units, a memory 
circuit, power sources, and control components (not shown) are 
integrated into this card in a manner known in and of itself. 
When the authorized person comes within a certain suitable 

f thP vehicle 10, the stationary part 55 can initiate 
distance of the venicie 

a mono- or multi-directional data exchange 65 by electromagnetic 
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at the handle 20 hy this time at the latest. When the 
authorized person now puts his/her hand behind the handle 20 of 
Figure 3, the inner electrical field 50 present there is 
altere d. This is detected by the associated first sensor 61, 
wh ich then switches the lock 15 and, in the case of a central 
control unit, additional locks or all of the locks of the 
vehicle 10 to their release position. The lock 15 has already 
been unlocked by the time the authorized person has gripped the 
nandle 20. Since the door 11 or 12 has now been released, 
pulling the handle 20 outward has the effect of opening the 
ao0 r. Because the function of this first, lock-releasing sensor 
61 is to switch the lock 16 the position in which the door can 
b e opened, it Will be called the -opening sensor.' in the 
following. 

Wh en the authorized person leaves the vehicle 10, he or she 
can, if in possession of the mobile part 64, cause the locks 15 
to lock themselves automatically. To close the opened door, the 
hand will approach the handle 20 from the outside and thus 

h and causes a change in the capacitance, which is detected by 



the second capacitative sensor 62. In this case, the control 
unit will switch the lock 15 or all of the locks into their 
locking position. After the authorized person carrying the 
mobile part 64 has left the vehicle 10 and shut the doors 11, 
12, he/she can thus lock them so that they cannot be opened by 
unauthorized persons. The second sensor 62, which is operating 
in this case, can therefore be called in an analogous manner the 
^locking sensor". 

It would also be possible for the control system to 
generate the inner field 50 and the outer field 60 only in an 
alternating manner. When, for example, the lock 15 is in its 
locking position, there is no need for the outer field 60. It 
is sufficient for the system to generate only the inner field 50 
and for only the opening sensor 61 to be active. When, in 
contrast, the lock 15 is in its release position, there is no 
need for the inner field 50. It is then sufficient for the 
system to generate only the outer field 60 and for only the 
locking sensor 62 to be in operation. 

If the technique of generating the two fields 50, 60 in 
alternation as described above is used, there is also no longer 
any need for the intermediate shielding 53 . In this case, it 



w ould then be sufficient for the folded product 30 to have only 
t „o layers; that is, the third section 33 -co-Id he omitted. The 
pr eviously described extension section 34 would then he 
positioned on one of the two refining sections 31. 32. The 
inn er field 50 could then extend over certain areas of the outer 
field 60 and vice versa. 

If the handle 20 does not consist of two components 21, 22, 
whi ch are made separately and then attached to each other, hut 
rather of a single unit with one or more components made by 
means of the injection molding process, for example, then the 
uniC 30 can he introduced as an insert into the empty injection 
mo ld and surrounded on all sides by the molding compound. Only 
th e electrical cahle 58 and the contact parts 59 would project 

to the outside. 

Finally, it would also be possible to integrate the 
transmitting and receiving units 63 belonging to the stationary 
part of the access authorization device into the handle as well. 
T „ey could then also be a component of the previously described 
unit 30. 

The flexible leaf 35 for making the previously described 
£0 lded product 40 and the unit 30 also obviously makes the 
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£inish ed unit 30 flexible. If the handle 20 has the culture 
66 in the anting area 23 indicated in Figure 2 in dash-dot 
Hne by way of example, then, when the unit 30 is laid in place, 
lt can be bent in the direction of the arrows ,1 of Figure 2 
M ithout impairment to its function. Because the folded unit 30 
is very thin and is made of flexible plastic, it can be 
conveniently bent 67. As a result of this flexibility, the unit 
30 can be adapted to handles of any profile 66 and can extend 
over much of the length of the handle 20. This promotes the 
generation of large and effective inner and outer fields ,0, 60 
and allows optimal utilisation of the space available in the 
handle 20. 



List of Reference Nun^ers 



10 vehicle 

11 first door of 10 

12 second door of 10 

13 hatch of 10 

14 hood of 10 

15 lock at 11 or 12 

16 well at 20 

17 intermediate space 



19 first fold, folding movement 

20 handle 

21 base shell of 20 

2 2 cover shell of 20 

23 mounting space in 20 



25 pivot bearing of 20 

26 shaft, working element on 20 

27 first half of a snap connection, hook 

28 second half of a snap connection, hole 



29 second fold, folding movement 

30 electrical unit 

30' flat preliminary product of 30 

31 first section of 35 

32 second section of 35 

33 third section of 35 

34 extension of 33, fourth section of 35 

35 overall circuit board, flexible leaf 

36 a flat side of 35 

37 first film hinge between 31 and 32 

38 second film hinge between 31 and 33 

39 fold zone of 30, 30" (Figures 4, 5) 

40 folded product (Figures 5, 6) 

41 first conductive area, on 3.1 

42 second conductive area, on 32 

43 third conductive area, on 33 

44 second conductive trace, on 33, 32, 31 

45 first conductive trace on 33, 31 

46 third conductive trace, on 33 

47 conductive trace on 34 

48 electrical component on 34 
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49 intersection conductive traces, grid on 41-43 

50 ' first electrical field, inner field (Figure 3) 

51 first electrode, inner electrode, produced by 41 

52 second electrode, outer electrode, produced by 42 

53 shielding, produced by 43 

54 power source, vehicle battery 

55 control unit, stationary part of the access authorization 
device (Figure 1) 

56 electrical control line of 55, 

57 electrical supply line of 55 

58 electrical cable projecting from 30 (Figures 2, 5) 

59 electrical contact part on 58 (Figures 2, 5) 

60 second electrical field, outer field (Figure 3) 

61 first capacitative sensor, opening sensor 

62 second capacitative sensor, locking sensor 

63 transmitting and receiving unit of the stationary part of 
the access authorization system 

64 mobile part of the access authorization system, check card 

6 5 data exchange between 63 and 64 (Figure 1) 

66 curvature of 20 (Figure 2) 

67 bending movement of 30 (Figure 2) 
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